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Epitome 

(57) [Abstract] (******) 

[Objects of the Invention] As a position-sensor signal, even when there is only a pulse signal of a plane 1, a 
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hand of cut is detected, and position control of a motor is made possible. 

[Elements of the Invention] Switching elements 1, 2, 3, and 4 are constructed to H bridge, and a direct current 
motor 5 is connected. A switching element is driven through a PURIDO live circuit by the command from a 
microcomputer. Resistance 8 and 9 is partial pressure circuits, and resistance 10 and KONDENZA 11 are filter 
circuits. Zener diodes 7 and 12 are overvoltage protection circuits, respectively. A comparator 13 is an 
electrical-potential-difference comparison circuit which compares the electrical potential difference of C point 
and D point, and outputs HIGH or a LOW signal. When the electrical potential difference is impressed to the 
motor, the terminal voltage detects a hand of cut, when the motor short-circuits, switching elements 1 , 2, 3, 
and 4 are turned off altogether, a motor is once opened, and the induced voltage detects a hand of cut. 



[Translation done.] 




[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the hand-of-cut detection equipment in normal rotation inversion halt control of a direct current 
motor When the control command to a current motor is stored in a memory means, the terminal strapping 
condition of a current motor is judged by this control command and the electrical potential difference is 
impressed to the motor. Or when the ends child of a motor is opened, an electrical-potential-difference 
detection means detects the terminal voltage of the ends child of a motor, respectively. An electrical- 
potential-difference comparison means compares this detection electrical potential difference, and the hand of 
cut of a motor is judged. A control command is changed so that only predetermined time may open the ends 
child of a motor, when the ends child of a motor has connected too hastily. Hand-of-cut detection equipment 
characterized by returning the control command which detected the terminal voltage of the ends child of a 
motor with the electrical-potential-difference detection means after this, respectively, compared this 
detection electrical potential difference with the electrical-potential-difference comparison means, judged the 
hand of cut of a motor, and was stored in said storage means after this. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hand-of-cut detection equipment for detecting the hand of 

cut of the motor widely used in the industrial world. 

[0002] 

[Description of the Prior Art] Although it cannot be overemphasized that the motor is used conventionally 
widely in the industrial world, the direct current motor occupies the mainstream from the ease of the control, 
or the low price of cost also in it. Especially, in the automobile field, the power window motor, the windshield 
wiper motor, etc. are used abundantly. 

[0003] Although it was used in order that the conventional motor might mainly take out power, not only power 
control but position control has come to be needed in recent years. For that purpose, it is necessary to attach 
a position sensor in a motor. Although there are an analog type and a digital type in a position sensor, a digital 
type is mainly used from development of control by the microcomputer in recent years in many cases. 
Although there are an absolute type and an incremental type also in a digital type, the cheap incremental type 
of cost is common. 

[0004] The source resultant pulse number of a position-sensor output has common 2 phase type which gave 
about 90 degrees of phase reference for change of the pulse accompanying a revolution of a motor, 
respectively. 2 phase type can judge a hand of cut, when another phase judges whether they are HIGH or LOW 
level to the standup of one phase, or the timing of a falling edge. 

[0005] Therefore, it is common that 2 phase incremental type is used as a position sensor of a motor. 
[0006] 

[Problem(s) to be Solved by the Invention] In the position sensor of such a conventional motor, the pulse 
signal of two phases can be read into a microcomputer, and when another phase judges whether they are HIGH 
or LOW level to the standup of one phase, or the timing of a falling edge, a hand of cut can be judged easily. 
[0007] However, depending on the implementation approach of a sensor, 2 phase type leads to buildup of cost 
or manday, and is designed by the plane 1 formula. In this case, other means must detect a hand of cut. 
[0008] This invention solves the above-mentioned technical problem, as a position sensor, even when there is 
only a pulse signal of a plane 1, it detects a hand of cut, and it makes position control of a motor possible. 
[0009] 

[Means for Solving the Problem] In order that this invention may attain the above-mentioned object, when the 
control command to a current motor is stored in a memory means, the terminal strapping condition of a 
current motor is judged by the control command and the electrical potential difference is impressed to the 
motor, Or when the ends child of a motor is opened, an electrical-potential-difference detection means 
detects the terminal voltage of the ends child of a motor, respectively. An electrical-potential-difference 
comparison means compares the detection electrical potential difference, and the hand of cut of a motor is 
judged. A control command is changed so that only predetermined time may open the ends child of a motor, 
when the ends child of a motor has connected too hastily. An electrical-potential-difference detection means 
detects the terminal voltage of the ends child of a motor after that, respectively, an electrical-potential- 
difference comparison means compares the detection electrical potential difference, and the hand of cut of a 
motor is judged, and it constitutes so that the control command stored in the account storage means of back 
to front may be returned. 
[0010] 
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[Function] By the configuration which described this invention above, the position sensor added to a motor is 

good by the plane 1 formula, and low cost-ization of a sensor is attained. 

[0011] 

[Example] One example of this invention is explained below, referring to drawing 1 and drawing 2 . 

[0012] Dravying 1 shows the drive circuit in which the forward counterrotation of the direct current motor in 

one example of this invention is possible. 

[0013] 1, 2, 3, and 4 express the switching element. These components are constructed to H bridge and a 
direct current motor 5 is connected. 

[0014] A switching element is driven through a PURIDO live circuit by the command from a microcomputer. 
[0015] For example, if switching elements 1 and 4 are turned on and switching elements 2 and 3 are turned off, 
the electrical potential difference of plus will be built over the generator terminal of drawing 1 , and the 
electrical potential difference of minus will be built over a battery terminal. Therefore, a motor 5 rotates for 
example, in the direction of CW. 

[0016] Switching elements 2 and 3 are turned on, and if switching elements 1 and 4 are turned off, it will rotate 
in the direction of CCW. 

[0017] Switching elements 3 and 4 are turned on, and if switching elements 1 and 2 are turned off, a motor 5 
will require electromagnetic damping and will stop. 

[0018] Resistance 8 and 9 is partial pressure circuits, and resistance 10 and a capacitor 11 are filter circuits. 
Zener diodes 7 and 1 2 are overvoltage protection circuits, respectively. A comparator 1 3 is an electrical- 
potential-difference comparison circuit which compares the electrical potential difference of C point and D 
point, and outputs HIGH or a LOW signal. 

[0019] Hand-of— cut detection of a motor 5 is performed as follows. When switching elements 1 and 4 are two 
and ON and 3 are OFF, supply voltage is built over an A point, the grand electrical potential difference is 
mostly built over the B point, and since the electrical potential difference of C point is higher than D point, the 
output of an electrical-potential-difference comparison circuit serves as HIGH in the circuit of drawing 1 . 
[0020] It is set to LOW, when switching elements 2 and 3 are one and ON and 4 are OFF. In a certain kind of 
application, it may change into the condition that electromagnetic damping is built, at the time of a motor halt. 
[0021] At this time, ON, and 1 and 2 are [ switching elements 3 and 4 ] OFF. Of course, three are sufficient as 
switching elements 1 and 2, and OFF is sufficient as ON and 4. 

[0022] Since the electrical potential difference of the A point at this time and a B point short-circuits by 
switching elements 3 and 4, it is zero mostly, and though a motor receives electromagnetic damping even if, 
while rotating, that hand of cut cannot be detected. 

[0023] Therefore, before reading a hand-of-cut output signal, the condition of a current switching element is 
memorized first. 

[0024] If the terminal of a motor is in a short condition, switching elements 1, 2, 3, and 4 will be turned OFF 
altogether next. 

[0025] If the motor is rotating, since induced voltage is generated, the potential difference will appear in a 
generator terminal and a battery terminal. 

[0026] After the condition of a switching element is stabilized enough, the hand-of-cut output signal from the 
electrical-potential-difference comparison circuit by this potential difference is read. 

[0027] Then, it returns to the condition of having memorized the condition of a switching element. It is ordered 
the above-mentioned actuation mainly with a microcomputer. 

[0028] The flow chart is shown in drawing 2 . Thus, since according to the example of this invention the 
electrical potential difference and induced voltage which are impressed to a motor are detected and a hand of 
cut is judged, a position-sensor signal becomes that a plane 1 type can also apply position control. 
[0029] 

[Effect of the Invention] According to this invention, when the electrical potential difference is impressed to 
the motor, the terminal voltage detects a hand of cut, and since a motor is once opened and the induced 
voltage detects a hand of cut when the motor short-circuits, a location sensor signal becomes possible 
[ position control ] also for a plane 1 type, and can offer a cheap motor control system, so that clearly from 
the above example. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Hand-of-cut detector drawing of one example of this invention 

[ Draw ing 2] The program flowchart of the microcomputer in one example of this invention 

[Description of Notations] 

1, 2, 3, 4 Switching element 

5 Motor 

6 Pulse Signal Generator 

7 12 Zener diode 
8, 9, 10 Resistance 
11 Capacitor 

13 Comparator 
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